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The embryonic neural crest microenvironment represents an
attractive model system to explore tumor cell reprogramming and
metastatic ability. The neural crest (NC) is a pluripotent cell
population that invade the embryo in a programmed manner to
form many derivatives, including neurons, glia, and melanocytes
to protect the body from UV radiation. Specification of the NC is
thought to be endowedby signalswithin the neural tube, but can be
reprogrammed by the environment through which NC cells
migrate. We will show that when adult human metastatic mel-
anoma cells, with ancestral origin to the NC, are transplanted into
the chick embryonic NC microenvironment, the melanoma cells
invade host NC targets, do not reform tumors and a subset of
melanoma cells reprogram to a NC cell-like phenotype. Using
high resolution 3D confocal imaging we show that invading mel-
anoma cells display NC cell-like morphologies within the bran-
chial arches, dorsal root and sympathetic ganglia. We will discuss
analysis of melanocyte-specific phenotype markers in the subpop-
ulation of invading melanoma cells. Monitoring of melanoma cell
dynamics within the embryonic NC microenvironment combined
withmolecular analyses offer the potential to reveal the signals that
alter melanoma cell identity and invasive ability.
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During vertebrate development, the neural crest (NCs) is a
pluripotent population of cells that delaminate from the neural
tube and migrate in a stereotypical pattern to specific
destinations. In the cranial region, discrete NC cell migratory
streams invade the branchial arches to form facial structures
and components of the nervous system, yet signaling
mechanisms that produce the stereotypical NC cell migration
pattern are still unclear. We are interested in exploring the
function of potential cranial NCC guidance factors, and use
molecular perturbations and microsurgery in combination with
time-lapse confocal analysis. We have identified a putative
cranial NCCs guidance cue, neuropilin-1, by using a siRNA
neuropilin-1 construct to knock down neuropilin function in
ovo. When neuropilin-1 function is knocked down in ovo,
NCCs fail to fully invade the 2nd branchial arch. Neuropilin-1
siRNA transfected cells sort into and maintain a directed
migratory stream, but stop and collapse filopodia near the
entrance to the 2nd branchial arch. Our results demonstrate
that neuropilin-1 is a guidance cues that facilitates correct
cranial NCC migration in vivo, and that distinct mechanisms
shape NCC migratory stream formation and branchial arch
invasion.
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ErbB3 is a receptor-type tyrosine kinase that has been
shown to have important roles in glial development and in
sympathetic ganglion formation. In mice with a targeted
mutation of ErbB3, neural crest cells make an ectopic cluster
around the DRGs, raising the possibility that neural crest
migration is defective. To learn whether erbB3 is required for
normal neural crest migration, we have taken advantage of the
transparency of zebrafish embryos and studied neural crest
migration in erbB3 zebrafish mutants. We found that erbB3
mutants also have a defect in DRG formation, as revealed by
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